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Introduction 
Al though the various vvays in which obstruction of the 
intestine can occur, and al l of the changes produced by it 
are clear enough, the actual reason for extremely violent 
symptoms that follow have long been a mystery . It is well 
known that obstructions in the small intestine, and 
especially when they are high up are accompanied by far 
more violent symptoms than those in the lower extremeties 
of the alimentary tract, as in the rectwn or sigmoid 
flexure. 
It would seem that we imagine the symptoms of intes­
tinal obstruction to be due to absorptions of poisons , 
these would be more severe the greater the ptoportion of 
the intestine involved , but the fact that the accwnulation 
of feces in the rectum with no discharge for days or even 
weeks may caus e nothing more serious tnan headache is 
familiar. 
The symptoms of intestinal obstruction according to 
(?)
Mace!allum , : , 1916 , are much more severe when to the 
obstruction there is added strangulation from the shut­
ting off of the blood supply which is so frequent an 
occurrence. 
In gene ral, the small intestine above t he point 
of closure be comes distended with gas and a very foul 
smelling liquid which swar ms with bacteria. Even when 
there is not outward obstruction to the circulation 
its walls are so stretched as to be paralyzed and is 
reddened by obstruction of the veno~ s out flow. 
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( 1)
Boyd, points out that later necrosis and ulceration 
of the mucosa may appear often ¥ith actual tears in the 
( 5) 
muscular wall and serious covering of the gut. Ko cher, 
has called these ulcers distention ulcers. Kocher further 
states that it would seem that poisonous materials must 
pass out into the peritoneum from such a sac-like loop 
of intestine which is practically like a hu3e boullion 
culture of bacteria, and often the bacteria do pass 
through and produce an acute pe ritonitis. But in many 
cases there is no peritonitis or ge neral infection, and 
still there are extraordinarily violent and severe symp­
toms. 
( 6) 
According to Rea, 1938, colottic obstructions 
differ from those of the small intestine . Patients with 
large bowel obstruction rarely vomit until late in the 
disease; aspir.ation of the stomach contents does not 
reveal gas tric retention or fecal re gur gitation, as in 
small intestines. There remains the dificulty in ex­
planing the severity of the general disturbance . Of 
course there has always been the suspicion that some 
toxic substances may be found in the intestina l lumen 
above the obstruction, and many have demonstrated such 
( 5) 
a poison. Whipple, Stone, and BerhLe i m were able 
to extract a substance from the fl uid content or from 
the mucosa of such a loop of intestine in which when 
injected intra-venoms ly in a normal dog will kill with 
symptoms like those of actual intestinal obstruction, 
such as regurgitation, diarreah and collapse . 
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No matter what the mechanism by which occlusion of 
the intestine is produced , the effect is fairly con­
stant, and varies only with the completeness and situ­
ation of the obstruction. 
The purpose of this problem was to produce experi­
mental obstruction in the dog in such a manner that all 
symptoms of the condition as manifested in man will be 
present in the experimental animal , in order to colla­
borate the results of the author with those found by other 
workers on the same pro blem. 
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Method 
The organism used for this particular problem was the 
dog. It has been found out that the dog is much more suit­
able for this type of work than the cat, which is sometimes 
used . After the dog had been secured it was pl a ced on a 
starvation diet for twenty-four hours before performing 
an operation to ind uce intestina l obstruction by artificial 
means. At the end of the twenty-four hour period the do g , 
under nembutal anaesthesia given orally, was operated 
upon aseptically. Here it might be mentioned that nembutal 
was found to be much more suitable than sodium barbiturate 
or ether as an anaesthesia. 
An incision was made down the mid ventral line of the 
abdomen about one and a half inches partially exposing the 
abdominal cavity. After the ca vity had been pr operly 
opened the duodenum was exposed and with a piece of non­
corrosive wire, the first loop of the duodenwn Just be lovi 
the pyloric opening of the stomach was securely ligated . 
Using all aseptic precautions the incision was properly 
sutured with linen thread and bandaged . . The dog was t hen 
p laced in an isolated cage and placed on a starvation diet 
once again -but this time for 24 hours. At,· the end of the 
24 hour period, the animal was fed and 9bserved closely 
for any manifestations of intestinal obstruction that are 
usually exhibited by man under practically the same con­
ditions, such as vomi t _ing and peritonitis . As soon as the 
animal died an autopsy and 1\ecropsy were pe rformed to 
. study the results of the obstruction on other parts of 
the alimentary tract . 
-5-
Observations 
After intestinal obstruction had been induced in the 
experimental animal, close observation was made of any 
developing symptoms . The first day, immediately following 
the operation,the animal presented no symptoms whatsoever . 
The second day the animal was fed in the morning. Approx­
imately five hours later it was noted that the animal had 
regurgitated some of its food and was in a somewhat weak­
ened condition . The third day presented a group of com­
plications . Not only were there signs of vomiting but also 
diarreah . The author attributed this to the incompleteness 
of the ligature , which allowed a slow passage of liquid 
food through the colon . For the next three days the animal, 
strangely enough , developed no future complications , but 
instead it exhibited si gns of recovery . However , on the 
sixth day the animal became very weak and before night had 
come the animal died . 
After the animal had died an autopsy and a necropsy 
were performed. The first thing that the author noticed 
was the degree to which the abdominal cavity had become 
distended. Upon opening the cavity there was found a large 
amount of pus , and the duoden\illl at the point above the 
closure was greatly diste nded also . The duodenum had 
devel oped adhes i ons to the wall of the abdomen ; this to 
a great de gree is believed one of the causes that hastened 
· the animal's death . 
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I ' 
Upo n opening the distended por.tion of the duodenum above 
the closure it was found to be full of pus and foul 
smelling fecal material . The l i ver was next examined, and 
here was noted a yellowish-green coloration in the area of 
the gall bladder . Upon further examination it was found 
that there was a stricture of the bile duct at the point 
of entrance into the duodenum . The author believe the color­
ation was caused by the bile duct becoming hi ghly inflamed 
as of bacteria and pus collecting in the l wnen of duodenum 
with a subsequent involving of the b ile duct . After the bile 
duct became imflamed it is quite evident that the gall 
b l adder was finally involved . Rous ( 7) states that in those 
cases in which obstruction of the b ile ducts i s ac companied 
by infection of their stagnating contents, it is common 
to find numerous abscesses scattered through the liver and 
evidently formed about the bacteria which have penetrated 
into the smallest ducts . The s e 11 Chalangi tic Abscessesn 
many become quite large and contain pus which i s deeply 
bile stained . 
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Discussion 
Intestinal obstruction, a phenomenon that is multiple 
in causes, such as hernias, intussusceptin, vol,,..tlus, 
ulcers, and strictures, presents numerous angles of 
approach experimentally speaking . The methods of approach 
in this particular instance were concerned primarily with 
some of the causes and results of intestinal obstruction as 
they present themselves in the do g . 
Some of the causes mentioned above with concomittan t 
results were induced in the dog; that is, the author was 
able to associate li gation of the small intestine with 
stricture, adhesions and valoulus as a cause of intestinal 
obstruction. 
Obstruction ·may be gradually produced by the develop­
ment of a tumor encircling the lumen of the intestine, or 
by the contraction of a scar produced in the healing of a 
girdle ulcer. Cancerous tumors of this sort are most com­
mon in the large inte stine, and they may produce obstruction 
by their increasing bulk or by the scarred tissue formed 
after their partial degenerat ion. In the small intestine 
Carcinomata cuases the same thin3 . By ligating the duo­
denum just below the stomach in the dog a condition was 
created similar to that as found in man as a result of 
encircling of the lumen of the small intestine or by 
the contraction of a scar produced in the healing of a 
girdle ulcer. The ligatures as used to ligate the 
duodenum closed the lumen of the intestine and to same 
degree created an ulcerous-like condition. 
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( 5) 
Maccallum points out that ulcers of tu~erculous origin 
rarely heal tar enough to cause stricture, but other ulcers, 
especially in the rectum, frequently do so. 1acCallum 
further states that all of these things produce a gradual 
narrowing with slowly advancing incomplete obstruction, so 
that the symptoms are not the acute and violent symptoms 
of the ileus. Instead, the intestine above the stevosis 
becomes greatly distended and also greatly thickened through 
the hypertrophy of the muscular wall, which attempts con­
stantly to drive materials through the narrow opening. 
Below the stricture the intestine is collapsed and thin 
walled, and may cause _what is known as paradoxical diarrhea. 
Abo ve the stricture the mucosa of the distended intestine 
often presents extensive ulcerations, which are thought to 
be due partly to its disturbed nutrition, partly to the 
stagnation of masses of infected fecal materi a l in contact 
with it. In the dog these symptoms were fairly well deve­
loped, especially was a gradual narrowing of the lumen of 
the duodenum produced . Along with this incomplete stricture 
of the intestinal lumen was the accompanying ?aradoxical 
( 7) 
diarrhea. Watt and Fulton cite instances of post-
operative obstruction due to adhesions which compress or 
kink the intestine can entangle and stran5le itself are 
not very uncommon, but almost as common are those cases 
in which evidences of obstruction arise very soon after 
the operation when there has been no time for tense 
adhesions to form, and in which, at a second exploration; 
intestine is found bent on itself at a short angle, above 
which it is greatly distended. 
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These are rather hard to explain but they seem to be due 
to a combination of a paralysis of the intestinal wall 
with any slight mechanism displacement, which after 
the first handling of the lntestines,is maintained even 
( 3) 
by weak fibrous adhesions. Finney says that the 
capability of mere paralysis of peristalsis in a length 
of the intestine to produce symptoms of obstruction is 
well known, and the inert segment which does not help 
in the propulsion of the intestinal ~ontents will if it 
long enough prove to be as effective a barrier as a 
ligature. 
(2) 
Herrin and Meek, 1939, reported that distention 
of jejunal fistulal in dogs caused an excitation of 
offerent nerves. They further state that in order to 
identify the nerves responsible for the vomiting, 
aJ\Jrexia, and depression, jejunal fistulal were distended 
and various nerves were sectioned in seventeen dogs. 
Bilateral vagotomy above the diaphragm did not pre-
vent the three symptoms. Bilateral Splancbnicotomy and 
lumbar sympathectomy prevented 
.-· 
vomiting and to some 
extent the depression but amorexia appeared. vaiotomy, 
splanchnicotomy and sect1cm of the lumbar chain pre-
vented the appearance of symptoms in two dog~ "but 
amorexia appeared in three dogs. Vagotomy, Splanch­
nicotomy and lumbar sy_mpathectomy permitted distention 
without any symptoms in six.dogs. Unilateral dener­
vation did not prevent symptoms. 
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( 2) 
Ender and Herrin, 1939 , indiscussing the relative 
importance of toxemia in jejunal obstruction in dogs 
pointed out that the loss of electrolytes with conae­
quent demineralization, dehydration , anhydremia, a'f\oxemia 
a.no. circulatory failure, has been demonstrated many times 
to be a very important factor in intestinal obstruction. 
The involvement of a nervous factor has been reported. In 
order to experimentally demonstrate toxemia the above 
mentioned factor must be absent and to provide conditions 
favorable for the development of toxemia, stasis of intes­
tinal contents and intestinal distention mus.t be present . 
Ender and Herrin after doing experimental work on this 
problem came to the conclusion that the role of toxemia 
in acute obstruction seems to be of less i mportance than 
the chemical or nervous factors. 
The strangulation of the duodenum due to li gature 
produces ischemia, and along with the ischemic condition 
is a conomittant fall in blood pressure, due to the 
(2) 
liberation of histamine . Lawson a nd Antonc ic, demon-
strated the influence of intestinal ischemia on the 
absorption of histamine by injecting histamine dic hloride 
in doses of 50 to 100 mgm in small closed loops of the 
jejleum, ileum or colon without affect on blood pressure. 
If blood flow through loops containing these doses of 
histamine nas stopped for so long as ten minutes· by 
cl amping the artery and vein and abrupt fall in blood 
pressure occ ured on renewing the circ ulatiop . Blood 
pressure usually began to return toward norma l within 
one minute of re-application of the clamp the blood 
vessels. 
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Unless this was done pressure continued to fall to the 
death of the animal. Control observa tions without 
histamine injection were made on loops into which equa l 
or large volume s of 0. 9 per cent ma Cl had been injected. 
Renewal of the circulation through such control loop s 
after periods of ischemia lasting as long as three hours 
was without effect on blood pressure. 
Observations on six animals surviving experimenta l 
obstruction for 24-48 hours failed to show a significa nt 
difference in the toxicity of histamine injected above 
and below t he obstruction. Of the t wo possible mechanisms, 
accelera ted histamine upt ake from the gut, and reta rded 
histamine detoxication, the l a tter seems the more likely. 
The data offered no evidence tha t inte s tinal obstruction 
produces similar changes. 
In light of the facts as presented in t he preceeding 
discussion, the author feels that the re sults ob tained 
from inducing intestina l obs truction in the do g present 
a fairly authenic corrobora tion are the subj ect. Al-
though some of the results were somewha t of a modificat i on 
of those found in man, they were ·explicit eno ugh in the dog 
to illustrate, to certain _de gree, s ome of t he problems 
on the s ub ject of intestinal obs truction. 
-12-
Summary 
1. Intestinal obstruction was induced in the 
dog by ligating the duoden1..,1m with chromium 
' 
wire . 
11. The animal manifested symptons of intestinal 
obstruction, such as, vomiting , paradoxical 
diarrhea and adhesion of duodenum to abdominal 
wall . 
111. It was found that inte s tinal obstruction also 
affected the bile duct , gall bladder and liver, 
by the passing of infectious matter through 
bile duct on to liver . 
1v. Intestinal obstruction proved to be f atal to 
the dog , thus corrobarat&ng the history of the 
pathalogical condition with tha t as found in 
man . 
Bibliography 
1 . Boyd , William 
2 . Ender and Herrin 
3. Finney , P . 
4. Beaker, p . 
5 . Maccallum, w. G. 
6 . Rea , Charles E. 
7. Rous , J . 
-13-
Textbook of Pathalogy 
Lea and Fehiger , 2nd Edition 
1934, p . 405 
Proceedings of The American 
Physiological Society , 
Fifty First Annual eeting , 
Toronto , Canada, April 26 , 27, 
28 , 29 , 1939 , pp . 69 , 116 , 146 
Textbook Gyne cology and Obstetrics 
w. p . Blakinston and Co . 
2nd Edition, 1921 , p . 520 
Physiological Reviews 
Vol . 161, 1935, p . 112 
Textbook of Pathology 
w. B. Sanders Co ., Sixth 
Edition, 1938 , p . 547 
Clinic Medicine and Surgery 
Journal Vol . 46 , 1939 , p . 43 
Journal of Exoerimental i'.1edicine 
Vol. 72, 1932, p . 390 
